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Description 

The present invention relates to a balloon device for 
implanting an aortic or aortobiiac intraluminal prosthe- 
sis for repairing aneurysms, more precisely an arrange- s 
merit of inflatable balloons which are arranged upon a 
catheter in order to adapt the means of attachment of a 
tubular prosthesis to the wans of the aorta 

intravascular devices, called "stents.* which are 
placed in the organism by means of introducers on bal- 10 
ioon catheters, are known 

These stents, used as a means of attachment for 
intravascular prostheses, are deformed by increasing 
their diameter when subjected to expansion from inside 
by inflation of a balloon, until they are imprisoned 15 
against the internal side of the arterial wall. 

EP-A-461 791, in the names of Julio C. Palmaz and 
the present inventors, relates to a prosthesis consisting 
of two attachment means, or stents, connected by 
means of a flexible coaxial tube, which is implanted 20 
along the arterial zone affected by the aneurysm. 

With the current balloon devices, the attachment of 
stents on ends of a prosthesis is a tedious and time- 
consuming maneuver. 

A device designed for attachment of stents also 25 
exists, described in US-A-3657744, which is not intro- 
dudble by means of a catheter, and requires additional 
incisions in the zone to be repaired. 

The technique of the introduction of catheters with 
inflatable balloons is known in valvuloplasty and angi- 30 
oplasty treatments, in which dilation catheters for one or 
more lumrna are used. 

If it is desired to implant with the current dilation 
catheters, the above mentioned prosthesis, consisting 
of two attachment means or stents, coaxially connected ss 
together by means of a flexible tube, it is necessary to 
use two catheters, one at a time, to consecutively dilate 
the proximal stent and the distal stent 

This maneuver is difficult and time-consuming, 
which is not recommendable. 40 

US-A-4577631 describes a balloon device tor 
implanting an intraluminal aortic prosthesis for repairing 
aneurysms, comprising a catheter having a longitudinal 
axis and at least three internal passages, first and sec- 
ond inflatable balloons disposed upon the catheter and 45 
separated by a predetermined distance, the second bal- 
loon having first and second ends and a longitudinal 
axis which is substantially paralel to the longitudinal 
axis of the catheter, the first end of the second baOoon 
being cfisposed doser to the first baloon than the sec- so 
ond end of the second baloon and the second end of 
the second bafloon having an outlet for the catheter. 
The aortic prosthesis (ag. a tubular graft inducting 
stents) coaxially overties the catheter and balloons and 
is implanted by inflation of the balloons to bring the 55 
prosthesis into contact with the aortic wall. 

When the device is used to implant a prosthesis 
dose to the bifurcation of the ifiac arteries (US-A- 



457763 1; Fig. 9). the catheter turns down the iliac artery 
only after it has left the second baloon via the outlet 
along the axis of the second balloon. 

The device of the invention, however, simplifies the 
maneuver and also solves the problem arising from 
implanting the prosthesis when the aneurysm is located 
in the abdominal aorta very close to the bifurcation of 
the iliac arteries. 

According to the invention there is provided a bal- 
loon device for Implanting an intraluminal aortic or aor- 
tobtfiac prosthesis for repairing aneurysms, comprising 
a catheter having a longitudinal axis and at least three 
internal passages, first and second inflatable balloons 
disposed upon the catheter and separated by a prede- 
termined distance, the second balloon having first and 
second ends and a longtoxtinaJ axis which is substan- 
tially parallel to the longitudinal axis of the catheter, the 
first end of the second balloon being disposed closer to 
the first balloon than the second end of the second bal- 
loon and the second end of the second balloon having 
an outlet for the catheter, characterise ? by the features 
of the characterising portion of claim 1 . 

In a preferred mode of execution of the invention 
with said balloons, the fust (distal) baloon is located 
close to the introduction end of said catheter, and sec- 
ond (proximal) balloon is located at a distance from the 
other which is proportional to the length of the prosthe- 
sis to be implanted. 

Both the main object and the advantages of the 
device of the invention can be evaluated from the follow- 
ing description of the preferred mode of execution of the 
invention, with reference to the drawings. 

FIG. 1 is a drawing showing the prosthesis at the 
moment of its implantation, and 

FIG. 2 is a drawing erf the form of the proximal bal- 
loon of the device of the invention 

Whle the invention wil be described in connection 
with the preferred embodiment it will be understood 
that it is not intended to limit the invention to that 
embodiment On the contrary, it is intended to cover all 
alternatives, modifications, and equivalents as may be 
included within the scope of the invention as defined by 
the appended daims. 

FK3L 1 shows a design of a portion of the abdominal 
aorta artery to be treated connected in its upper part 
with thoracic aorta 1 , from which renal arteries 2 depart 

The abdominal aorta presents aneurysm 5, which 
goes from almost thoracic aortal until bifurcation 10 of 
liac arteries 11, 

The treatment consists in implanting a prosthesis 
within the aneurysm 5, consisting of distal stent 4 
sutured at one end to fterible liner 7 made of an inert 
material . such as dacron* and sutured at the other end 
to another proximal stent 8. 

As stated above, the stents 4, 8 are tubes of very 
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' fine walls which, whan pressure is exerted from the inte- 
rior of same, (State to form a tube of mils of greater 
diameter than the original tube t&ameter. 

The increase in cSsmeter cS the stents 4, 8 is 
attained by m&sns of beacons 3 and 9, which are intro- 
duced into ths artery by nrtssns of catheter 6, which has 
lines or Tunrana" in its interior, through which the fhid 
insufflated into foe baBcons 3, 9 posses. 

An introducer and guide wire ere used for place- 
ment of the unit, consisting of a metal wire which is 
m£de to pass through an inosfon in the femoral artery, 
monitoring the locate of same by radioscopy. 

After placing the Introducer en the area of the aneu- 
rysm 5 to be treated, the catheter 6 is introduced, pass- 
ing one of the fines by the introducer, the stents 4, 8 
being previously mourned upon the balloons 3, 9 and 
compressed to the maximum to make their diameter 
smaller, 

The tube, or liner 7, of inort material is between the 
two stents 4, 8 which are upon the balloons 3 , 9. 

When the distal stent 4 wffii its correspond ng bal- 
loon 3 in its cntercor ranches the healthy mil bested 
above fte aneurysm 5, the introducer is withdrawn, and 
the balloon 3 is inflated up to Its maximum diameter, as 
a result of which stmt 4 takes the form indicated an FIG. 
1 , being implanted against the wsU of the artery. 

The procedure is the same with stent 8 and proxi- 
mal balloon 9. 

The inflation of baOocns 6 and 9 ran be done either 
simultaneously or alternately. 

After the stents 4, 8 have been put into place, the 
balloons 3, 9 are deflated, and the catheter is withdrawn 
with same. 

When the low©' part of the aneurysm 5 is located 
close to bifurcation 10 of iliac arteries 11, as shown in 
FIG. 1, the correct attachment of proximal stent 8 has 
hitherto been difficult because in prior systems the cath- 
eter is not coaxial with the abdominal aorta, so that the 
pressure exerted by 6i© prcorimaJ balloon against the 
interior wall of the sterit is unequal. 

For Shis reason, proximal balloon 9 tstes the spo- 
cial form Mcaited en mere detail in FIG. 2. 

Proximal balloon 9 has outlet 13 of catheter 6 
located at dsstencs °d° from the baStoon 9 longitudinal 
axis, which is approximately half the radius of balloon 9, 
and cadheter 6 leaves balloon 9 at angle alpha of 
approximately 30 degrees in relation to the longitudinal 
axis of baKccn 9. 

The interior part otf Moon 9 takes approximately 
saddle form 12. because same is located at bifurcation 
1 0 of the ffiac arteries. 

When the aneurysm 5 involves ifcsc arteries 11, 
liner 7 of bifurcated tube torn shoutd be used, in which 
case proximal balloon 9 shoutd have a cteneter oorre- 
spontSng to that of ii&c artery 11, and it should be coax- 
ial to csitftste 6 as well as dtefel Moon 3. 

In the preferred form of execution of the device, 
catheter 6 has a length of between 50 and 75 cm, with 



thickness of between 1.6 and 3.3 mm (5 and 10 of the 
French scale), and it is mad® of po5yvinyl chloride, for 
example, its distal end having a truncated corneal point 
wRh Hunt edges. 

5 The central passage or central lumen of the cathe- 
ter 6 will be used for introduc&on of the guide cord and 
also for injection of contrast substance. The other two 
passages, or lumsna, will be used for the inflation and 
deflation of each of the balloons 3, 9. 

10 8n fes turn, the catheter 6 will have surface marks 
©very 15 cm and radiopaque marks at the beginning 
and end of each balloon 3,9. 

In the preferred form of execution, the balloons 3, 9 
are made of polyvinyl chloride or pollyeShylene and are 

is of cylindrical form with blunt edges, with a length of 
between 3 and 5 cm along the catheter 6 and a diame- 
ter of between 16 and 30 mm. 

K ds to be understood that the invention is not limited 
to the exact details of construction, operation, exact 

20 materials or embodiment shown and descrfced. as obvi- 
ous modifications and equivalents will be apparent to 
one sttUed in the are. Accord&ngJy, the invention is there- 
fore to be limited only by the scope of the appended 
claims. 

25 

1. A balloon device for implanting an intraluminal aor- 
tic or aortobfiliac prostheses for repairing aneu- 

30 rysms. comprising a catheter (6) having a 
longitudinal axis and at least three internal pas- 
sages, first and second inflatable balloons (3,9) de- 
posed upon the catheter and separated by a 
predetermined distance, the second balloon (9) 

35 having first and second ends and a longitudi nal axis 
which is substantially parallel to the longitudinal 
axis of the catheter (6), the first end of the second 
balloon (9) being disposed doser to the f irst balloon 
(3) than the second end of the second balloon and 

40 the second end of the second battoon (9) having an 
cuttet (13) for the csfoster, dmracterised in that 
each balloon (3,9) is connected to at least one of 
the internal passages, tie catheter leaves the sec- 
ond end of the second balloon via the outlet (13) 

45 displaced from the longitudinal axis of the second 
balloon and at an angle of ^proximately thirty 
degrees with respect to the longitudinal axis of the 
second balloon. 

so 2. The balloon ctevece of daim 1. wherein the second 
baltoon has a substantially fofisuter cross -sectaial 
configuration with a radial dimension R, and the 
cutest (1 3) for the catheter is displaced from the lon- 
gitudinal axis of the second balloon (9) at an 

ss ^proximate distance of 0.5R. 

3- The balloon device of claim 1 or claim 2, wherein 
the second balloon (9) is coaxial wffih the catheter 
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* (6). 

4. The baioon device of any one of the preceding 
claims, wherein the catheter (6) has an introduction 
end and the first balloon (3) is located proximate the s 
introduction end of the catheter and the second bal- 
loon is located at a distance from the first balloon 
which is proportional to the length of the prosthesis 

to be implanted. 

10 

5. The balloon device of any one of the preceding 
claims, wherein the first and second balloons each 
have a substantially tubular cross-sectional conf ig- 
uration with a radial dimension R about their longi- 
tudinal axes; the radial dimension R of the first is 
balloon being greater than the radial dimension R of 
the second baioon. 

PatentansprOche 

20 

1. BaOongerftt zum Einpfianzen eerier intrahjminalen 
Aorten- Oder BeckerWBeinarterien-Prothese zur 
Behebung von Aneirysmea bestehend aus emem 
Katheter (6) mit einer L&ngsachse und zumindest 
drei irmeren Kanalen, erste und zweite aulblasbare 25 
BaDons (3, 9), die auf dem Katheter angeordnet 
und durch eine vorgegebene Dtstanz voneinander 
getrermt sind f wobei der zweite Baton (9) ein erstes 
und ein zwertes Ende sowie eine L&n gsa ch s e auf- 
wast die im wesentiichen parallel zur Ungsachse 30 
des Katheters (6) verKuft wobei das erste Ende 
des zweiten Baltons (9) nflher am ersten Ballon (3) 
angeordnet ist ate das zweite Ende des zweiten 
Ballons. und wobei das zweite Ende des zweiten 
Ballons (9) einen AuslaB (13) fur den Katheter auf- 3s 
west 

dadurch gekennzeichnet 

daB jeder Baton (3, 9) mrt zumindest emem inneren 
Kanal vefcunden ist.daB der Katheter das zweite 
Ende des zweiten Batons Qber den AuslaB (13) to 
veriaBt der von der LSngsachse des zweiten Bal- 
lons versetzt ist wobei der Winkel der Versetzung 
gegenQber der LAngsachse des zweiten Ballons 
etwa dreiBig Grad betrSgt 

45 

2. Bailongerat nach Anspruch 1, 
dadurjh gefcermzeichnet 

daB der zweite Ballon eine im Querschratt im 
wesentiichen rOhrerttrmrge ^Configuration mit 
einem racialen Durchmesser R aufweist und daB so 
der AuslaB (13) fQr den Katheter von der Ungs- 
achse des zweiten Batons (9) urn einen ungetah- 
ren Abstand von 0,5 R versetzt ist 

3. BaHongertt nach Anspruch 1 Oder Anspruch 2. 
dadurch gekermzeichnet 

daB der zweite Ballon (9) koanal zum Katheter (6) 
ist 



4. Ballongerat nach einem der vorhergeherxlen 
AnsprOche, 

dadurch gekennzeichnet 

daB der Katheter (6) eine EnfQhrungssprtze auf- 
weist daB der erste Baton (3) unmittefaar neben 
(ter EinfOhrungsspttze des Katheters angeordnet ist 
und daB der zweite Ballon mit einem Abstand zum 
ersten Ballon angeordnet ist der der Ldnge der ein- 
zupflanzenden GefdBprothese proportional ist 

5. Ballongerfi! nach einen der vorhergehenden 
AnsprQche, 

dadurch gekennzeichnet 

daB der erste und der zweite Ballon jeweils eine im 
Querschrttt im wesentiichen rOhrenfdrmige Kbnfh 
gyration mit einem radialen Durchmesser R urn ihre 
L&ngsachse aufweisen, wobei der radiale Durch- 
messer R des ersten Batons grOBer ist ate der 
radiale Durchmesser des zweiten Ballons. 

Revendications 

1 . Dispositrf k baflonnets pour imptanter une prothtee 
intraluminale aortique ou pour las deux artdres ilia- 
ques pour traiter les an6vrismes, comprenant un 
catheter (6) prfeentant un axe longitudinal at au 
moins trois passages internes, des premier et 
deuxfeme baflonnets gonflaUes (3.9) places sur le 
catheter et s6par6s par une distance predetermi- 
ne, le deuxteme ballonnet (9) prdsentant des pre- 
miere etdeuxteme extr6mit6s et un axe longitudinal 
qui est sensitrfement paralfeie k Paxe longitudinal 
du catheter (6). la premiere extr6mite du deuxteme 
ballonnet (9) 6tant piac6e plus prte du premier bal- 
lonnet (3) que la deuxfeme extr6mite du deuxteme 
ballonnet. et la deuxfeme extr6mit6 du deuxteme 
ballonnet (9) pr&errtant une sortie (13) pour le 
cath&er, caract£ris6 en ce que chaque ballonnet 
(3.9) est reli6 k au moins un des passages internes, 
le catheter quitte la deuxidme extrfenitt du 
deuxteme ballonnet via la sortie (13) cteplacfe par 
rapport k I'axe longitudinal du deux&me ballonnet 
et selon un angle cf environ trente degr6s par rap- 
port k Taxe longitudinal du deuxifcme ballormet 

2. Dispose k ballonnets selon la revendication 1. 
selon lequel le deuxidme ballonnet presents une 
configuration en coupe transversale sensUement 
tubulake avec une dimension radiale R. et la sortie 
(13) pour le cathdter est d6plac6e par rapport k 
Paxe longitufinai du deuxfeme ballonnet (9) selon 
une distance approximative de 0.5R. 

3. Dispositif & ballonnets seion la re/endication 1 ou la 
revendication 2, selon lequel le deuxteme ballonnet 
(9) est coaxial au catteter (6). 

4. Dispositif k ballonnets salon rune quelconque des 
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reverrfications pr6c6dentes, seton lequel le cathe- 
ter (6} prteente une eKtr6rrat6 <f introduction et le 
premier baflonnet (3) est plac6 de manure proxv 
male 4 I'extr6mit£ dlntroduetion du catheter et le 
deu»6me balionnet est ptac6 k une certarne dis- 5 
tance du premier balionnet qui est proportbnnelle & 
la longueur de la prothtee & implarrter. 

& Dispositif & baflormets salon rune quelconque des 
revindications pr6c6dentes, salon lequel les pre- 10 
mier et deuxi&ne baOonnets pr6sentent chacun 
une configuration en coupe transversale sensible- 
ment tubutaire avec une dimension radiale R autour 
de leurs axes iongstudinaux: la dimension radiale R 
du premier balionnet 6tant sup6rieure & la cfimen- is 
sion radiate Rdu deuxfeme balionnet 
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